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1. 
This invention relates to measuring instru 

ments wherein an index arm unit is driven in 
relation to changes in a variable condition. In 
particular, this invention relates to a new and 
improved index arm unit, for example, a pointer, 
a set arm, or a pen arm, for such instruments. 
In industrial instruments especially, it is desir 

able to use lightweight and delicate driving and 
driven elements in order to accurately measure 
Small power responses to changes in variable con 
ditions. 

In Some instruments it is desirable to reduce 
the frontal face size of the instruments in Order 
to more efficiently use multi-instrument panel 
Space. One method of so reducing face size is 
to give the instrument Substantial depth, and 
this arrangement may necessitate the use of (xt1'a. 
long index arms, driven from the rear of the in 
Strument. Such arms must be even more light 
weight and delicate than previous, shorter arms 
in Order to be as Snhall a burden on the instru 
ment as possible. 
A problem in instrument structures is that 

index arms need to be easy to assemble in the 
manufacture of Such instruments, and the ains 
may need to be repaired or replaced, and it is 
important for index arm structures and arrange 
ments to be capable of ready assembly or disas 
sembly. The assembly of the index arms must 
be sufficiently strongly held together to instre 
definiteness and duplication of alignment and of 
operative dimension when disassembled and re 
placed or reassembled. 
In order to provide ready assembly and disas 

sembly of the index arms, some form of Snap 
action structure is preferable. However, since 
the assembly must be strongly held together, a 
Substantis force is necessary to disengage or en 
gage the snap action assembly. This problem 
is aggravated in instruments of the type previ 
ously mentioned by the fact that extra long index 
arms need to be extra lightweight and delicate. 
The application of substantial force to such arras 
in the act of assembling or disassembling then 
with respect to the instrument is very liable to 
materially deform or otherwise damage the index 
a.S. 
Such extra long index arms are usually made 

of thin strip stock, and even though they may 
be reinforced by longitudinal ridges or like for- : 
mations, they are still delicate in relation to the 
force necessary to assemble or disassemble them 
with respect to the instrument. 
This invention provides index arm structures 

with snap action assembly arrangements to which 
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Substantial force may be applied to accomplish 
2.SSembly and disassembly thereof. This is ac 
complished by providing index arm structures 
which ray be Shapped in or cut of assembly with 
the instrument by applying force transversely of 
the index arm, that is, in the direction of the 
greatest strength of the arm. 

It is therefore an object of this invention to 
provide new and improved measuring instrument 
index arm arrangements for snap action assem 
bly and disassembly with respect to strongly held 
assemblies wherein the index arms are unusually 
long, lightweight, and delicate. 
Another object is to provide a snap action con 

nection arrangement for a measuring instrument 
index arm in which the Snap action connection 
is used primarily to locate and hold the assembled 

20 

40 

parts Strongly together, and other means is used 
to provide Substaintial support for the index arm. 
These and other objects of this invention will 

be in part pointed out and will be in part obvious 
from the text and claim here presented, and 
from the accompanying drawings, in which: 

Figure I is a fragmentary perspective showing 
of a measuring instrument incorporating an in 
dex arm unit embodying this invention; 

Figure II is a side elevation of the index arm 
unit of Figure I; 

Figure III is an enlargement of a portion of the 
Structure of Figure II, as indicated in Figure II 
by the numeral III; 

Figure IV is a plan view of one separable por 
tion of the index arm unit of Figures I, II, and 
III; and 

Figure W is a plan view of another separable 
portion of the index arm unit of Figures I, II, 
and II. 

Referring to Figure I, an index arm unit 0 is 
shown in aSSociation with a measuring instru 
ment portion ff. The position of the index arm 
Unit 0 indicates the value of a factor that varies 
as an incident of the operation of the instrument, 
for examipe, valve position in a flow control ar 
rangement, The instrument portion is con 
tained in a housing 2 with a stip chart 3 
mounted therein on rollers 4 and 5 to be driven 
in a SSociation with a recording pen 6 for record 
ing the measurement action of the instrument. 
This instrument is shown simply for the purpose 
of showing a typical application of the index arn 
unit 9. The details of the instrument, are there 
fore not shown. Any of the usual strip chart 
recording structures may be used for this pur 
pose. However, the index arm unit C is shown 
broken to indicate Substantial length, greater 
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than usual in measuring instrument index arms. 
This extra long index arm unit is an indication 
that one application of the index arm unit of this 
invention is its use in an instrument where the 
frontal face size is reduced by giving the instru 
ment substantial depth. Desirable instrument 
design in such a case may dictate that the index 
arm units, be driven from the rear, of the instru 
ment, thus requiring extra long, extra lightweight 
index arm unitS. 
The instrument portion f l is shown. With a 

double index scale block 7 mounted above the 
strip chart 3, and a control set point indicator fB 
is arranged in association. With one of the index 
scales on the block T. 
has a free end pointer portion 9 associated with 
the other index scale on the block T. 
The index arm unit 0 has a driven base or Stub 

portion 20 which is secured to a rotatable shaft 
21. The shaft 2 is driven by any Suitable means, 
not shown, in response to changes in a variable 
condition. The driven shaft 21 is shown in a ver 
tical position with the index arm unit 0 movable 
in a horizontal plane thereby. The index arn 
stub 2.0 is generally in the form of a flat-strip. With 
one end bent, in a U formation with the shaft 2 
extending vertically, through both legs of the U 
formation. As a means of clamping the stub 20 
to the shaft. 2, the U formation is slotted as at 
22-through the base of the Uto connect with both 
of the shaft receiving openings in the U forma 
tion. A clamp bolt 23 is provided with a head 24 
bearing on one edge of the U formation. The 
bolt 23 extends between the legs of the U forma 
tion and between the shaft 21 and the base of the 
U. As may be seen in Figure IV, the bolt 23 is 
threaded into a cover plate 25. On the Opposing 
edge of the U formation. Thus as the bolt 23 is 
tightened the slot 23 is narrowed and the stub 20 
is clamped to the shaft 2. 

still referring to Figure IV, the stub'29 is: pro 
vided with a pair of connector' legs 26. These legs 
extend generally in the direction of the longitudi 
nal axis of the index arm unit in straddling rela 
tion with respect to that axis. These legs, further, 
terminate in end portions arranged transversely 
of the index arm unit, and laterally Spaced from 
the main body of the unit. The connector legs 
are formed with a degree of resiliency for Small 
movements toward and away from each other. 
Duplicate connector capstans 27 are mounted on 
the outer ends of the connector legs 26. As shown 
in Figure III, the capstans 27 are each formed 
with a central, reduced diameter, cylindrical por 
tion 28 and with frusto-conical ends 29 in taper 
ing enlargement from the cylindrical portion 28. 

Referring again to the stub 20, and to Figures 
;I, II, and IV, an adjustment bolt. 30 is provided. 
This bolt is mounted in vertical threaded relation 
with the stub 20, and extends through both sides 

located on the longitudinal axis of the index arm 
unit, and in the stub 20 at a point adjacent the 
junction of the connector legs. 26. This adjust 
.nent bolt has a spool-like member 3 Secured to 
the under side of the head of the bolt, and concen 
tric therewith, which is used as a factor in the 
assembly of the index arm unit to, as will be ex 
plained later herein. 

Referring to Figures I and V, an index arn 32 
is provided for separable assembly with the stub 
20, with this assembly forming the complete index 

, arm unit 0. The index arm 32 has an elongated, 
lightweight flat strip as a main body, with the 
pointer formation 9 at the outer end of this 

The index arm unit) 
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body, and an inner, butt end 33 as the driven and 
assembly end of the main body. A rigid, flat strip 
Connector CrOSSpiece 34 is Secured, flat to flat, to 
the main body of the index arm 32 at a point on 
that arm adjacent its butt end portion 33. The 
midportion of the croSSpiece is fixed to the index 
arm 32 by a pair of rivets 35. The configuration 
of the crosspiece is generally in the form of a C, 
facing the butt end of the index arm. Each end 
of the crosspiece 34 is provided with a curved por 
tion 36 for receiving the capstains 27 of the stub 
320 in assembled relation. The curved portions 36 
are duplicates and Substantially semi-cylinders, 
vertically disposed, and with their open sides fac 
ing inwardly toward the main body of the index 

... arm. 32. The radii of the cylinder portions 36 are 
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thromation of the stub 2.0. The bolt 3Dis' 
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... of the Spcol. 
the pull gravity on the elongated index arm pOr 

Somewhat greater than the radii of the central 
cylindrical portions 28 of the capstains 27. Fur 
ther, the thickness of the crosspiece 34 is some 
What less than the length of the central cylindri 
cal portion 28 of the capstans 27. Lastly, the dis 
tance between the centers of the curved portions 
36 is established as somewhat less than the dis 
tance between the centers of the capstans 27 in 
the unrestricted, unassembled condition of the 
stub 20 and its connector. legs 26. 
The above structural details simply mean that 

the indeX arm 32 and the stub 23 are detachably 
connectable in a Snap action, assembly, through 
the assembly of the index arm crosspiece 34 with 
the stub capstans 27, by means of the contain 
ment of the capstans in the crosspiece cylindrical 
portions28. When the index arm and stub. are 
So assembled, the resilient stub connector legs 26 
are under constriction toward each other because 
the spacing of the crosspiece portions 28 is some 
what less than the unrestricted spacing of the 
capstains 27. ASSembly and disassembly is accom 
plished by applying manual force transversely of 
the index arm, that is, laterally, of the index arm 
as a whole. To assemble, one of the capstans 27 
is placed in its associated crosspiece cylindrical 
portion, and the other, capstan is snapped into 
place in the other crosspiece cylindrical portion 
by forcing the crosspiece about the first capstan 
as a pivot and constricting: the stub connector 
legs 26 by camming pressure on the second cap 
stan by the crosspiece. This arrangement 
strongly holds the index-arm and stub together 
and-insures definiteness and duplication of align 
ment and of operative dimension when disassem 
bled and replaced or reassembled. 

In the assembly of the index arm 32 and the 
stub 20, the index arm is in effect pivoted on the 
Stub about an axis generally indicated in Figure 
I by the axis line 3. The crosspiece connections 
to the capStans 27 provide this effective pivotar 
rangement because the crosspiece thickness is 
somewhat less than the length of the capstan cyl 
inder 28 and because the crosspiece cylindrical 
configurations. 36 have radii somewhat greater 
than the radii of the capstan cylinder 28. Thus 
the 'index arm is driven in a horizontal plane at 
right angles to the drive shaft. 2 and in addi 
tion, the index arm is pivotable in a vertical 

- plane. 
In the assembly of the index arm 32 and the 

stub 20, the index arm butt end 33 is located be 
tween the ends of the adjustment spool 3 , and is 
in upwardly biased engagement with the top end 

This upward bias is provided by 

tion on the opposite side of the index arm pivot 
axis 37. The index arm pointer f3 may thus be 
lifted against gravity within the limits pro 
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vided by the spool ends, while its downward 
movement is limited by the positive stop action of 
the adjustment bolt 30. The index arm is fleX 
ible and will bend down. Somewhat because of 
this factor, even though it is in engagement with 
a positive stop at its butt end. The Spool ends 
may be separated by whatever distance is pre 
ferred for free pivotal movement of the indeX 
a. 

In the arrangement shown, the index arm may 
be pivoted in a vertical plane to move the indi 
cator point 9 upwards by adjusting the bolt 30 
downwards. This action may be used to lift the 
point 9 or simply to reduce the effect of gravity 
On the index arm. In Some instances it may be 
desirable to add to the gravital effect by adjusting 
the bolt 30 upwards. This adjustment will re 
sult in the index arm indicator point moving 
downward until the index arm engages some part 
of the instrument. Further upward adjustment 
of the bolt 39 would then result in increased pres 
Sure in this index arm engagement. With an 
index arm in the form of a pen arm, this ar 
rangement would be found useful to vary the 
pen preSSure on a recording surface. In other 
arrangements, for example Where the index arm 
pivot axis 37 is vertical, the adjustment bolt 30 
may still be used for positioning or variable pres 
Sure application of a pen or other index arm 
arrangement. Similarly, the arrangement is ef 
fective where the pivot axis 37 is horizontal and 
the index arm general disposition is vertical. 
For the purposes of this invention, that is, the 

provision of a detachable index arm, the adjust 
ment bolt 30 may be a fixed, headed pin, with 
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6 
the index arm butt end 33 engaging the under 
side of the head of the pin. 
This invention, therefore provides a novel 

measuring instrument indeX arm and indeX arm 
separable assembly. 
As many embodiments may be made in the 

above invention, and as many changes may be 
made in the embodiment above described With 
out departing from the spirit and scope of the in 
vention as described herein and shown in the 
accompanying drawings, it is to be understood 
that all matter hereinbefore Set forth or shown 
in the accompanying dra WingS is to be inter 
preted as illustrative only and not in a limiting 
SeSe. 

I claim: 
In a measuring instrument, a two part index 

arm unit comprising, in combination, a driven 
stub and an arm detachably secured thereto in 
a Snap fastener arrangement, said Stub having 
a pair of oppositely and laterally extending re 
silient armS and a Connection capstan. On each 
of Said arms, and Said index arm having a cross 
piece secured thereto and capstan receiving Con 
figurations on Said crosspiece, with Said resilient 
arms biased to hold said capstans in Said config 
urations to provide said Snap fastener arrange 
ment. 

HOEL L. BOWIOCH. 
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